Separation of IRS-1 and PI3-kinase from GLUT4 vesicles in rat skeletal muscle.
In fat and muscle tissues, insulin stimulates cellular glucose uptake by initiating a phosphorylation cascade which ultimately results in the translocation of the GLUT4 glucose transporter isoform from an intracellular vesicular storage pool(s) to the plasma membrane in fat and to t-tubules in skeletal muscle. Insulin receptor substrate-1 (IRS-1) and phosphatidylinositol 3-kinase (PI3-kinase) are known to be involved in cellular responses to insulin such as GLUT4 translocation, but the biochemical mechanism(s) connecting IRS-1 and PI3-kinase to GLUT4-containing intracellular membranes remains unclear. Here, in control and insulin-stimulated rat skeletal muscle, the intracellular localization of these two proteins was compared to that of GLUT4 using subcellular fractionation by sucrose velocity gradients followed by immunoblotting. Our data show that insulin-sensitive GLUT4-containing vesicles are present in fractions 1 through 10, whereas IRS-1 and PI3-kinase are found in fractions 16 through 24. These results indicate that in intracellular fractions derived from skeletal muscle, IRS-1 and PI3-kinase are excluded from membranes harboring GLUT4.